1
• Buccinum undatum statoliths were found to be wholly aragonitic at 2µm resolution 2
• Differing XRD patterns indicate changes in structural complexity across statoliths, confirmed 3 via SEM to be due to an 'hourglass' microstructure 4
• Clear cycles of Mg and Na found between statolith growth rings using SIMS, supporting an 5 annual periodicity 6
• Mg and Na profiles were found to be anti-correlated in all specimens 7
• Each individual displayed substantial ontogenetic change in strontium concentration 8 (Katz, 1973; Mucci, 1987 
Scanning Electron Microscopy (SEM)
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Statolith fragments were imaged using SEM to investigate microstructure as follows.
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Statoliths were placed in a watch glass and broken into fragments using fine tipped forceps 
Statolith chemistry
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Trace elemental profiles of three representative statoliths from each site are shown in Figure   311 6, a summary table of the elemental ratios for each site can be seen in of minima corresponding to the growth rings but these were inconsistent and in places were Figure   332 7. The one-year-old specimens have one single Mg/Ca ratio peak beyond the hatching ring, composed of aragonite but they also suspected that a small fraction of calcite was present. SMTable 1. Pearson's correlation coefficients of the relationships between elemental-to-calcium ratio profiles in statoliths from male and female Buccinum undatum reared in the laboratory and from the Menai Strait, Jersey and Shetland. Correlation strength is shown by colour, grey = 'weak', yellow = 'moderate' and orange = 'strong'. Significance, ** = p < 0.001, * = p < 0.05. Laboratory year 1 Female  Laboratory year 2 Male  Laboratory year 2 Female  TB1  TB2  TS1  TB3  TS2  TS3  TB1-2  TB3-2  TS1-2  TB2-2  TS2 -2  TS3- 
Laboratory year 1 Male
